Peptide-conjugated glass slides for selective capture and purification of diagnostic cells: Applications in urine cytology.
Obtaining a clear view of the cells of interest in diagnostic cytology can be challenging when specimens are contaminated with blood or other obscuring cells. In this study, we present a powerful technique for the selective capture of diagnostic epithelial cells directly on a microscope slide, highlighting its applications in urine cytology and immunocytochemistry (ICC). Using phage-display biopanning, we identified and synthesized a series of peptides that bind with high affinity to urothelial cells but not blood cells. We developed methods for conjugating the peptides to glass slides, and we used these slides to selectively capture both normal and cancerous epithelial cells from urine contaminated with blood cells. Unlike non-selective microscope slides, the peptide-conjugated slides selectively retained the cells of interest, recovering up to 75% of urothelial cells, while up to 98% of blood cells were washed away. The slides are compatible with Papanicolaou and hematoxylin and eosin (H&E) staining for cytology preparations, as well as ICC for detecting membrane-associated and nuclear cancer markers. We successfully detected the expression of carcinoembryonic antigen and survivin, two commonly measured bladder cancer markers. In addition to bladder cancer diagnostics, this technology has broad applications for increasing the quality of sample preparations in slide-based diagnostic testing.